Animal studies consistently document disruptions in physiologic stressresponse system development after adverse early-life experiences, [1] [2] [3] and human studies also find disruptions in stress-related physiology after exposure to childhood adversity (CA). [4] [5] [6] Dysregulation in physiologic stressresponse systems may be a mechanism through which CA is biologically embedded to influence risk for psychopathology and poor physical health outcomes. 4, 6, 7 Although CA is associated with persistent neurobiological changes across multiple physiologic systems, 4, 7, 8 little is known about whether these changes are reversible with intervention. 1, [9] [10] [11] Over the past 15 years, numerous intervention approaches have been developed to promote healthy stress-response system development in children. 1, 12 These interventions aim to restore disrupted regulatory systems to prevent mental or physical health problems over the life course. 11 To date, these studies have not been reviewed systematically.
Cortisol is one of the most common stress biomarkers within pediatric research. Cortisol is produced by the hypothalamic-pituitary-adrenal (HPA) axis, a physiologic system that governs neuroendocrine responses to stress. Cortisol has a pervasive regulatory influence on multiple bodily systems, including the following: the central nervous system, where it is involved in learning, memory, and emotion; the metabolic system, where it regulates glucose storage and utilization; and the immune system, where it influences the magnitude and duration of inflammatory responses and lymphocyte development. 13, 14 In healthy individuals, cortisol exhibits a diurnal rhythm characterized by low levels at night, a rise in the hours before waking, a sharp increase 30 to 45 minutes after waking, and a subsequent decline over the rest of the day; cortisol levels increase after social and evaluative stressors. 15 CA can have a prolonged influence on cortisol secretion patterns. [16] [17] [18] Dysregulation can entail both hyper-and hypoactivity, which may be reflected by atypical diurnal secretion and enhanced or reduced responsiveness to stress. 13, 14, 16, [19] [20] [21] Children exposed to adversity exhibit lower morning cortisol values, 22 blunted cortisol awakening response, 23 shallow morning to evening slope, 21, [24] [25] [26] greater area under the daytime cortisol curve, 24, 27 and both blunted [28] [29] [30] and elevated 31, 32 cortisol response to acute stressors relative to unexposed children. Dysregulated cortisol secretion has been associated with numerous chronic health problems, including metabolic syndrome, 33 coronary artery disease, 34 psychiatric disorders, [35] [36] [37] and others. [38] [39] [40] [41] Interventions that promote healthy cortisol regulation may therefore be beneficial in preventing a variety of health problems.
The purpose of this review is to systematically examine evidence for the effectiveness of interventions to promote healthy cortisol regulation in children, to make recommendations for future research and preventionoriented interventions. We focus on cortisol because it is the most commonly used marker in interventions targeting physiologic stress-response systems in children.
METHODS
The protocol for this systematic review was based on the Preferred Reporting Items for Systematic Reviews and Metaanalyses guidelines (see Supplemental  Table 4 for checklist). 42 
Eligibility Criteria
Eligible studies were randomized controlled trials (RCTs) or quasi experiments, common research designs to estimate the causal impact of an intervention. Quasi experiments share many characteristics with RCTs but they do not entail random assignment to treatment or control conditions. 43 To be included, we required that studies were designed to improve social relationships, environments, or psychosocial functioning in children (birth to age 18 years), used cortisol as an outcome measure, and were published in an English-language peer-reviewed journal or book chapter. Studies were eligible regardless of cortisol measurement type (ie, single assessment, diurnal pattern, cortisol responsivity). We excluded studies in which the primary aim was to evaluate the effect of a psychosocial (eg, cognitive-behavioral, mindfulness-based) or medicationbased therapeutic treatment of psychiatric disorders on cortisol, to focus on prevention-oriented interventions rather than the considerably more heterogeneous literature on treatments targeting specific mental health impairments.
Data Sources and Search Strategy
The search strategy involved an electronic literature search of all Englishlanguage articles published in PubMed and EBSCO databases (PsycInfo, ERIC, CINAHL) from inception through December 2012. Medical Subject Headings (MeSH) of the National Library of Medicine were used to search PubMed, and a similar search was designed for the EBSCO databases (search strategies are provided in Supplemental Table 4 ). In addition, we searched reference lists of selected articles and relevant review articles for applicable studies.
criteria. Disagreements were resolved through discussion among all authors.
Data Extraction
For each selected article, we extracted data related to study design, sample size, geographic location, sample age at intervention initiation, sample selection criteria (eg, history of foster care or maltreatment; general population), duration of intervention, intervention components, cortisol measurement, cortisol inter-and intraassay variation, length of follow-up after intervention initiation, statistical approach, covariates, and results.
Quality Assessment
All included studies were evaluated for methodologic quality to assess the strength of the evidence provided by each study. We rated 6 components of each study, including design, sample size, cortisol assessment, collection of key covariates, length of follow-up, and cortisol inter-and intraassay coefficients of variation (CVs). We awarded 1 point for each of the following characteristics: RCT design; n ˃100; collection of diurnal cortisol or cortisol responsivity to stress (in contrast to a singletime-point assessment); attention to key covariates to ensure effective randomization, control for confounding, or as exclusion criteria; follow-up of $1 year; and inter-and intraassay CVs below the recommended level of 10%.
Data Synthesis
Substantial heterogeneity across studies existed with regard to methodology and populations, which made it impossible to carry out a meta-analysis; therefore, we developed a narrative synthesis of results. We summarized the design characteristics of all studies and described the effectiveness of interventions on cortisol regulation separately by type of cortisol assessment.
RESULTS

Search Results and Description of Included Studies
Our search identified 254 titles, and 28 articles were retrieved for closer consideration (see Fig 1) . Nineteen articles from 17 studies met inclusion criteria; 1 study resulted in 3 articles [44] [45] [46] ; we describe in detail only the initial article 44 (Table 1) . Study characteristics are summarized in Tables 2 and 3 . The first study that met inclusion criteria was published in 1997. 47 The majority of studies were RCTs (n = 13) 44, 45, [47] [48] [49] [50] [51] [52] [53] [54] [55] [56] [57] [58] ; quasi experiments were less common (n = 4). [59] [60] [61] [62] The sample sizes ranged from 12 53 to 1197, 61 with a median of 126 participants. Twelve studies took place in the United States; the others were carried out in Canada, 57 Mexico, 61 the Netherlands, 52 Romania, 47 and Sweden. 60 Studies in young children were most common; 7 studies restricted enrollment to children younger than 2 years, [47] [48] [49] 54, 57, 58, 62 whereas 3 studies enrolled children aged 7 or older. 53, 55, 60 Samples were selected on the basis of the following: institutionalization or involvement with foster care (n = 5), 44, 47, 49, 50, 59 maltreatment history (n = 2), 56, 62 maternal depression (n = 2), 57, 58 and other family characteristics associated with developmental risk (eg, parental loss, 55 poverty, 61 maternal drug use 48 ; n = 6); and 2 studies used samples of children from the
FIGURE 1
Flow diagram of study selection for the identification of RCTs and quasi-experimental interventions to promote cortisol regulation in children.
general population. 53, 60 Among the 15 studies with samples identified on the basis of exposure to adversity, 8 studies included a nonexposed comparison group in addition to the control group. 44, [48] [49] [50] 56, 58, 59, 62 Intervention duration ranged from ,1 month (n = 1) 53 to .1 year (n = 6), 44, 47, [54] [55] [56] 58, 61 and it was most common for studies to assess outcomes within #6 months after the intervention began (n = 8) [48] [49] [50] 53, 57, 59, 62 or .1 year after intervention initiation (n = 8). 28, 33, 39, 41, 43, 44, 46, 55 Fifteen studies included intervention components that involved both parents and children, and 2 studies tested interventions that involved only children. 53, 60 All studies assessed cortisol by using saliva samples. Diurnal cortisol was the most common type of cortisol measure (n = 10), and cortisol reactivity (n = 5) or single cortisol assessments (n = 2) were less common. Two of the 17 studies reported intra-and interassay CVs for cortisol samples above the recommended 10% threshold, 44, 62 and 5 studies did not report this information. 47, 48, 57, 59, 60 Only 1 study met all 6 of the study quality criteria, 55 although 7 studies fulfilled 5 of the 6 criteria. 44, 49, 50, 52, 56, 58, 61 
Intervention Effectiveness
Eighteen of the 19 identified articles reported at least 1 significant difference in measures of baseline cortisol, diurnal cortisol, or cortisol responsivity between individuals who received the intervention and controls. For summaries of each article, see Table 2 (RCTs) and Table 3 (quasi experiments). Below, we describe the evidence for intervention effects organized by type of cortisol assessment and presence of a nonexposed comparison group.
Single Cortisol Assessment
Two studies collected cortisol at a single assessment (midmorning in both studies). 54, 56 One study in infants found that midmorning cortisol levels declined for participants who received an experimental home visitation program but not for participants who received a standard home visitation program. 54 In contrast, the other study found that maltreated children who received an intervention and • Enrichment program (n = 30) and controls (n = 28); N = 58 • Follow-up: 6 months after intervention ended
• 2 consecutive days
• Note: differences in slope, AUC, or CAR were not evaluated
• 2-9 months at baseline Field et al, 1998 48 • Polydrug-using mothers (ages 16-21 y) and drug-exposed infants
• Intervention: high school-based 3-month intervention that included educational, vocational, and parenting classes; social and drug rehabilitation; and day care while mothers attended school
• Responsivity
• At 3-and 6-month assessments, intervention group had cortisol levels and change scores that approximated those of the nondrug group, with values for these groups lower than the drug control group • Children in foster care
• Experimental intervention: 10 weekly in-home sessions to help parents encourage regulatory capacities in their children
• Diurnal (waking and bedtime)
• • Children in foster care
• Same interventions as above 50 • Responsivity • Experimental intervention and community controls had lower cortisol upon arrival compared with children in the educational intervention 5
• Experimental (n = 46) or educational (n = 47) intervention and children not in the foster care system (n = 48); N = 141
• Follow-up: 10-week intervention period • Sample from the Netherlands
• Intervention: six 1.5-hour home visits focusing on maternal sensitivity and discipline over 8 months
• Diurnal: 3 samples (waking, before lunch, bedtime) • Children receiving the intervention with a DRD4 7-repeat allele showed lower cortisol production (AUC) compared with controls 5
• Families of children with high externalizing behavior • Follow-up: 1 year after study began • High-risk mothers and children (ie, medical problems in children, rural or highly mobile residence, low education)
• Experimental intervention: 1 year of activities to increase knowledge about parenting and access to social and community resources by facilitating problem-solving and informationseeking skills
• Basal • Intervention (n = 27) and controls (n = 33); N = 60
• Mean baseline age: 5 months nonmaltreated children had higher midmorning cortisol relative to maltreated children who received standard community services. 56 
Diurnal Cortisol Assessment
Across the 12 studies that collected diurnal cortisol, [44] [45] [46] [47] [50] [51] [52] [57] [58] [59] [60] 62 substantial variation existed in how the data were analyzed. Some studies evaluated differences in slope [44] [45] [46] 50, 51, 58, 59, 62 ; others examined area under the curve (AUC), 52, 57 individual components of diurnal measures separately (eg, AM and PM), 44, 47, 51, 58, 60, 62 or average cortisol across morning and evening measures. 58 Some studies used multiple analytic strategies. 44, 51, 58, 59, 62 Among the 8 studies that examined differences in cortisol slope between intervention and control groups, 3 reported that children in control conditions had blunted morning to evening cortisol decreases relative to children who received interventions. 44, 45, 62 In contrast, in a small pilot study of a foster care intervention, children in the control group had a steeper cortisol slope on the fifth day of a new school year relative to an intervention group and community controls, primarily due to higher morning cortisol levels. 46 Four studies did not find a difference in cortisol slope between intervention and control groups 50, 51, 58, 59 ; however, 3 of these studies reported group differences in cortisol at a particular point in the diurnal rhythm (ie, lower AM and PM cortisol levels in the intervention group, 50 lower averaged AM-PM cortisol levels in the intervention group, 58 and higher cortisol in the morning, midday, and evening among controls but not among children who received the intervention). 59 One of the 2 studies that examined cortisol AUC found that the effect of an intervention for children exhibiting behavior problems on overall daily cortisol production was dependent on Quality score was calculated on the basis of 6 study characteristics: study design, size, cortisol assessment (diurnal or responsivity), key covariates used as controls or exclusion criteria (if necessary), cortisol inter-and intraassay CVs, and length of follow-up from start of intervention. trends in data (from baseline to follow-up) suggested cortisol patterns for the intervention group were converging with patterns among the community controls, whereas patterns among the regular foster group were diverging from community controls 2
• Early intervention foster care (n = 10), regular foster care (n = 10), and a community comparison (n = 10);
• Follow-up: 12 weeks after intervention began Quality score was calculated on the basis of 6 study characteristics: study design, size, cortisol assessment (diurnal or responsivity), key covariates used as controls or exclusion criteria (if necessary), cortisol inter-and intraassay CVs, and length of follow-up from start of intervention.
genotype, whereby only children with a dopamine receptor D4 7-repeat allele who received the intervention exhibited lower daily cortisol relative to children in the control group. 52 In the other study that examined cortisol AUC, no differences between infants of depressed mothers randomly assigned to homebased peer support intervention and matched controls were observed. 57 Two studies collected diurnal cortisol and only evaluated individual time points. 47, 60 A study in institutionalized infants in Romania found that those who received an enriched-care intervention had lower cortisol at midday compared with controls. 47 Finally, a study in Swedish children found that students who received a music intervention had lower afternoon cortisol compared with controls; however, there was no difference in change in afternoon cortisol by group from baseline to follow-up. 60 
Cortisol Reactivity
Three 49,55,61 of the 5 48, 49, 51, 55, 61 studies that collected cortisol in the context of a stressor/challenge paradigm found no difference in responsivity between the intervention and control groups. In contrast, infants of polydrug-using mothers who received an intervention had lower cortisol increases after a mother-infant play interaction than the control group, and cortisol reactivity approximated that of a nondrug-using comparison group. 48 In another study, 51 children who received the intervention had increased cortisol in anticipation of a peer social challenge relative to control children; no differences were observed for cortisol levels after the challenge. In 2 of the studies that did not find differences in cortisol reactivity 55, 61 intervention effects on overall cortisol levels were observed. Specifically, in a quasi-experimental poverty-alleviation study, children who received the intervention had lower cortisol across 3 assessments (collected within 1 hour) relative to control children. 61 In contrast, in a study of a parental bereavement intervention, adolescents who received the intervention had higher cortisol across all measures relative to adolescents in the control group. 55 In the third study that found no intervention effect on cortisol reactivity, children in a foster care intervention (and children in the non-foster care comparison group) had lower cortisol values upon arrival at the laboratory compared with controls. 49 A final study evaluated cortisol response in the context of a relaxation intervention. Adolescents in a guided-imagery intervention exhibited cortisol reductions for 3 of the 4 relaxation sessions, whereas adolescents in the control group did not exhibit such reductions. 53 
Studies That Included a Nonintervention Comparison Group
Of the 8 studies 44, [48] [49] [50] 56, 58, 59, 62 that included a low-risk comparison group, each found some evidence that the intervention group had posttreatment cortisol values that approximated the low-risk comparison group and differed from the group that received usual care.
DISCUSSION Key Findings
This systematic review reports on interventions aimed at improving cortisol regulation in children. It reveals growing interest in strategies to promote health by focusing on physiologic regulatory systems, with more than half of the identified articles published in the past 5 years. The reviewed literature supports the notion that cortisol regulation in children can be altered by psychosocial interventions targeting children and their caregivers, with 18 of the 19 articles documenting at least 1 significant difference in cortisol activity. Remarkable inconsistency exists, however, with regard to how the interventions influenced cortisol activity.
In light of these diverse response patterns, studies that included a low-risk comparison group provide critical insight into whether interventions result in a pattern of cortisol activity that reflects typical or healthy development. All 8 studies that included a low-risk comparison group 44, [48] [49] [50] 56, 58, 59, 62 found some evidence that the intervention group had posttreatment cortisol values that approximated the low-risk comparison group and differed from the control group. This pattern suggests that psychosocial interventions hold promise for promoting healthy regulation of physiologic stress-response systems in children and potentially preventing the onset of health problems later in life. Additional research is needed to identify the specific intervention characteristics and components that have the most beneficial influence on cortisol regulation in children.
Limitations of Previous Research
The findings of this review should be interpreted in light of several limitations of existing studies. First, the number of interventions targeting cortisol regulation is relatively small and little consistency exists across studies in sample age, selection criteria, and intervention designs. Because of this heterogeneity, we were unable to statistically compare intervention effectiveness as a function of sample characteristics or intervention type or duration. For example, only 2 studies 44, 49 examined an intervention that had previously demonstrated an effect on cortisol activity in children, 50, 59 whereas the remainder tested unique interventions. Second, analytic approaches varied widely across studies, and a priori rationales for cortisol analysis strategies were rarely provided. For example, some studies compared diurnal cortisol slopes for intervention and control groups, whereas others examined multiple time points separately, averaged levels across the entire day, or AUC. As a result of this variation, findings cannot be readily compared and results must be interpreted with caution given that selective reporting of significant differences is likely. A third limitation relates to inconsistency in the timing of cortisol measures for diurnal sample collection. Cortisol levels change dramatically in the first half hour after waking, 63 such that a slope derived from waking to bedtime differs meaningfully from a slope derived from 30 minutes after waking to bedtime. Accordingly, differences in morning sampling time may partially account for inconsistencies in the results of interventions on diurnal cortisol slopes. Fourth, neither effect size estimates nor the necessary information to calculate such estimates were provided in most studies, precluding statistical comparisons of effects across interventions. Finally, existing studies are limited in their collection of long-term follow-up data. Because few had followup periods that extended .1 year beyond the conclusion of the intervention, it is unknown whether most interventions had a sustained influence. For example, infants randomly assigned to the intervention had lower cortisol relative to infants receiving usual care at a 6-month follow-up, 58 but this effect disappeared at an 18-month assessment. Only 1 study provided insight into how interventions might influence cortisol production into adolescence, 55 and no studies followed individuals into adulthood. As this field matures, it will be important to address these limitations.
Recommendations for Future Research
Future intervention studies would benefit from incorporating several methodologic features that have been applied inconsistently in previous investigations. First, RCTs provide the strongest test of intervention effects on cortisol functioning in children exposed to adversity. However, studies that include a nonexposed comparison group provide the most useful information about restoring typical HPA axis regulation. A variety of questions remain unanswered regarding how best to characterize adaptive HPA axis functioning across development. 63 Inclusion of a comparison group permits evaluation of whether interventions influence cortisol regulation in ways that approximate patterns in typically developing children. Second, as noted above, incorporation of long-term follow-up assessments would provide critical information about the durability of intervention effects. Third, it is critical for future research to be explicit about a priori comparisons of interest and to avoid comparing single time points or conducting other nonplanned comparisons if results are not significant. Fourth, future studies should report effect sizes to characterize the strength of the intervention to permit comparisons across studies. Fifth, such comparisons would be facilitated by standardized, developmentally specific guidelines for (1) exclusion criteria, (2) covariates to evaluate effectiveness of randomization in RCTs or to adjust for confounding in quasi-experimental designs, and (3) cortisol measurement procedures.
With regard to cortisol measurement, building on previous reviews, 15 the measurement of diurnal cortisol levels appears to be the most instructive. We have considerably greater knowledge about which types of diurnal cortisol patterns are typical versus atypical than for other types of cortisol measurements, and diurnal rhythms can be measured comparably across studies more easily than cortisol reactivity, given substantial variation in the types of tasks used to elicit reactivity and the lack of norms and standards denoting what is adaptive in terms of cortisol reactivity. 64 At a minimum, measuring diurnal cortisol rhythm requires acquiring a sample in the morning and evening and ideally involves an additional afternoon measure. 15 These measurements allow calculation of morning-to-evening slope and withinand between-individual variation across the day using multilevel modeling (when $3 measurements are acquired), as well as AUC; the latter 2 measurements are generally considered the gold standard measures of cortisol regulation. [65] [66] [67] Acquisition of an additional sample 30 to 40 minutes after waking provides the opportunity to examine the cortisol awakening response, another well-established marker of cortisol regulation that can be compared easily across studies. 68, 69 Recommendations for collecting cortisol specimens in developmental studies, including strategies to maximize compliance with sampling protocols, are provided elsewhere. 70 Identifying mediators of intervention effects on cortisol regulation is another important goal for future research. Identifying specific intervention components that produce distinctive effects will allow complex interventions to be distilled into the active ingredients most responsible for improvements, permitting greater ease of replication, dissemination, and improvement in cost-benefit profile. Several studies have explored mechanisms of change with regard to cortisol findings. Fisher and Stoolmiller 71 documented reductions in caregiver stress after a caregiver-based intervention for children in foster care, and reductions in perceived stress mediated intervention effects on child cortisol regulation. Another study found that lower levels of engagement in avoidant parenting behaviors mediated the effects of a home visitation program on infant cortisol levels. 54 Each of these studies identified specific changes in caregivers that led to improvements in child cortisol regulation, highlighting useful targets for future intervention studies. In addition, although the current review focused on preventive interventions specifically, existing evidence also suggests that psychosocial and medication-based treatments for psychiatric disorders in youth can also improve cortisol regulation. 72 Identifying common techniques across both preventive and treatment approaches that result in improved cortisol regulation will provide critical information for future interventions.
Perhaps most important, increasing evidence that adversity disrupts functioning across multiple physiologic systems indicates that future investigations should examine intervention effects on a broader set of regulatory parameters and stress biomarkers. 4, 73, 74 To that end, the concept of allostatic load provides a useful framework for conceptualizing the long-term neurobiological effects of CA. Allostatic load refers to a cumulative toll exerted on multiple systems due to the continued need for physiologic adaptation in response to environmental demands. 75 Regulatory systems subsumed within the concept of allostatic load include cardiovascular, metabolic, HPA axis, inflammatory/immune, and autonomic nervous systems. 74 Expanding the measured end points of psychosocial intervention studies to evaluate effects across the full range of these regulatory systems will provide valuable information regarding the potential for plasticity after exposure to CA. Biomarkers of functioning in most of these systems exist that are relatively simple and inexpensive to measure, including heart rate and blood pressure (cardiovascular), BMI and waist-to-hip ratio (metabolic), and heart rate variability (autonomic nervous system). Moreover, researchers have recently developed methods to assay inflammatory markers (eg, C-reactive protein 76 ) and viral antibodies (eg, herpes simplex virus-1 antibodies 77 ) from salivary specimens.
Although measures of lipids and glucose metabolism currently require blood samples, recent methodologic advances have allowed these markers to be assayed from blood spots, which are less invasive than acquiring venous blood. 78 The degree to which psychosocial intervention can improve functioning across multiple regulatory systems is a critical question for future research.
Limitations of This Systematic Review
There are several limitations of the present review to consider. First, studies with null findings may be underrepresented due to publication bias. 79 Second, our review does not account for selective reporting of results, which may have biased the evidence toward positive findings. 80 Third, the review was limited by less than optimal methodology for many of the included studies (eg, small samples, short follow-up time, high cortisol inter-and intraassay variability, single cortisol assessments). Notwithstanding these limitations, increasing calls for greater attention to the problem of toxic stress in pediatric practice and child advocacy underscore the need for a systematic assessment of existing data on available interventions. 8, 81 To enhance the utility of this review, we applied a quality-rating score to each article to highlight studies that generated the strongest evidence.
Implications for Policy and Practice
Health promotion and disease prevention are the cornerstones of public health generally and of pediatric practice specifically. Over the past several decades, primary health care for children has made great strides in the prevention of infectious disease (through immunizations), but relatively little progress has been achieved in the reduction in disparities in chronic health impairments that are correlated with socioeconomic disadvantage, child maltreatment, or other adversities associated with toxic stress. In many respects, advances in the latter category require broader, public actions to reduce societal-level precipitants of toxic stress (such as neighborhood violence and endemic substance abuse) that impose significant burdens on families with children. At the individual level, increased understanding of causal mechanisms and the underlying pathophysiology thatexplainsthelinkbetween CA and adult disease can inform the development of more effective preventive or early therapeutic interventions targeted toward children at greatest risk. 82, 83 The studies reviewed for this article reveal that individual-and familyfocused social interventions have the potential to positively influence neurobiological functioning, as measured by cortisol regulation. This finding underscores the need for all medical practitioners, and pediatric providers in particular, to consider the use of prevention-oriented interventions for vulnerable children as they become available. 12, 84 Evaluating the effectiveness of alternative strategies to mitigate the negative effects of toxic stress in children requires valid and reliable measures of physiologic disruptions that are markers of both increased, long-term risk for disease and proximal indicators of intervention impacts that reduce that risk by promoting "physiologic healing." The achievement of breakthrough outcomes for vulnerable children whose needs are not being met by existing services will thus be enhanced considerably by creative collaborations among stressbiology researchers and intervention scientists.
CONCLUSIONS
The studies included in this review reveal that cortisol activity can be altered by individualized, psychosocial intervention. These data are promising, not only because they indicate plasticity in stress-response systems that can be influenced by interventions but also because they suggest it may be possible to repair regulatory systems after exposure to CA. The findings from this review underscore the need to build on current best practices and to design even more effective strategies to both reduce health disparities related to CA and promote lifelong improvements in physical and mental health across all population groups.
